Pulmonary resistance and compliance changes evoked by pulmonary opiate receptor stimulation.
The administration of [D-Ala2,Met5]enkephalinamide (DAME, 10-250 micrograms/kg) or morphine sulfate (MS, 2 mg/kg) into the right atrium (RA) of spontaneously breathing decerebrate rats caused an increase in lung resistance (RL) and a decrease in dynamic compliance (Cdyn). The maximal percentage increase in RL for DAME (250 micrograms/kg) and MS (2 mg/kg) was 120 +/- 21 and 160 +/- 40%, respectively, occurring during the first 30 s following an initial period of apnea, and subsiding within 1.5-2.0 min. The fall in Cdyn (DAME = -31 +/- 8%; MS = -35 +/- 4%) followed a more prolonged time course returning to control within 4-5 min. These responses were completely abolished by pretreatment with naloxone HCl (100 micrograms/kg i.v.), as well as bilateral cervical vagotomy. Pretreatment with antihistaminic, antiserotinergic, and antimuscarinic agents had no effect on the opioid induced changes in RL and Cdyn. Further studies carried out in ventilated animals showed blockade of the mechanical responses following the administration of neuromuscular blockers, C7 spinal cord transection, and ventral midline opening and retraction of the chest. Electromyograms obtained from intercostal muscles showed excitation of expiratory motor units and inhibition of inspiratory motor units following the administration of opioids. Similar results were obtained with phenyldiguanide (PDG), a known stimulant of pulmonary J-receptors. However, PDG effects were not blocked by naloxone. It was concluded that changes in RL resulted from a decrease in thoracic volume and resultant decrease in the radial traction of the airways. Changes in Cdyn were caused by spasm of expiratory muscles of the chest wall.